Th e author conducted a retrospective review of the clinical presentation, management, and complications of temporal bone osteoma in young adolescents. Th e study population was made up of 9 patients-5 girls and 4 boys, aged 12 to 15 years at presentation (mean: 13.7)-who had been seen for radiologically and histopathologically proven temporal bone osteoma at the author's institution over a 9-year period. Of this group, 5 patients had extracanalicular osteoma (3 in the mastoid portion of the temporal bone, 1 in the squamous portion, and 1 in the mastoid antrum) and 4 patients had osteoma of the external auditory canal. Six of the 9 patients underwent surgical treatment; of the remainder, 1 refused surgery and 2 were managed conservatively with ongoing observation. All patients were followed for a minimum of 1 year, and no recurrences and no complications were observed during that time.
Introduction
Osteomas of the temporal bone are rare, slowly growing, benign neoplasms. Th ey can occur in all parts of the temporal bone, including the bony portion of the external auditory canal (EAC). [1] [2] [3] Complications of osteomas of the EAC have been reported, including cerebellar abscess and cholesteatoma. [3] [4] [5] Aside from cases in which cortical lesions cause noticeable cosmetic deformities, osteomas are usually not suspected until they are found on x-ray. 1 Treatment is indicated for symptomatic osteomas. In this article, the author describes his retrospective review of 9 cases of temporal bone osteoma in young adolescents.
Patients and methods
Th e study population was made up of 9 patients-5 girls and 4 boys, aged 12 to 15 years at presentation (mean: 13.7)-who had been seen at the author's institution for radiologically and histopathologically proven temporal bone osteoma during the 9-year period from January 1999 through December 2007. In addition to demographic data, information was compiled regarding each patient's specifi c site of involvement, the nature of the presenting complaint, treatment, and any complications that might have occurred.
Results
Computed tomography (CT) had been obtained for all 9 patients, and it demonstrated a bony, dense mass in each (fi gure 1, A). Of the entire group, 5 patients had extracanalicular osteoma (3 in the mastoid portion of the temporal bone, 1 in the squamous portion, and 1 in the mastoid antrum) and 4 patients had osteoma of the EAC (table) . Four of the 5 extracanalicular osteomas occurred in girls, and 3 of the 4 EAC osteomas occurred in boys. Two patients (patients 2 and 6) had associated ear infection. None of these patients had any history of ear surgery, relevant trauma, or glandular dysfunction.
Six of the 9 patients were symptomatic (table) . Th e duration of their symptoms ranged from 5 months to 4 years. Th e most common presenting complaint was swelling in the mastoid region, which was seen in 3 patients with osteoma of the mastoid portion of the temporal bone. Other symptoms included swelling in other areas and decreased hearing. Th e osteoma in the mastoid antrum (patient 2) was found during a cortical mastoidectomy to treat an ear infection; in that case, the osteoma had arisen from the medial wall of the aditus.
Of the 4 patients with EAC osteoma, 2 were symptomatic (table). One of them (patient 7) presented with conductive hearing loss, and his hearing returned to normal following surgery. Th e other (patient 6) presented with a 4-year history of swelling in the ear canal and a 2-year history of a foul-smelling ear discharge along with a cerebellar abscess and a cholesteatoma of the EAC secondary to canal obstruction by the osteoma the extracanalicular osteomas were more common in the girls (4:1) and the EAC osteomas were more common in the boys (3:1).
On CT, osteomas typically appear as a well-circumscribed mass without surrounding bony destruction. 18 Histopathologically, osteomas are made up of discrete fi brovascular channels surrounded by lamellar bone. 5 Pathologically, four types of osteoma has been identifi ed: osteoma compactum, osteoma cancellare, osteoma cartilagineum, and osteoma mixtum. 19 Symptoms. Temporal bone osteomas are usually asymptomatic, and they are oft en found incidentally on routine physical examination or during examination for an unrelated complaint. 4 But in some cases they produce swelling and cause asymmetry. 20 Symptoms (fi gure 1, B). Th is patient underwent excision with radical mastoidectomy. Th e 2 asymptomatic patients with EAC osteoma (patients 8 and 9) were monitored with ongoing observational follow-up.
Surgical excision (fi gure 2) was performed on 6 patients. Histopathologic examination of the resected specimens confi rmed the diagnosis of osteoma (fi gure 3). Th e patient with osteoma in the squamous portion refused surgery and, as mentioned, 2 patients with EAC osteoma were managed conservatively with observation.
All patients were followed for a minimum of 1 year, and no recurrences or complications were observed during that time.
Discussion
Etiology. Osteomas occur in all parts of the temporal bone, including the EAC, mastoid and squamous portions, zygomatic process, glenoid fossa, middle ear, eustachian tube, petrous apex, internal auditory canal, and styloid process. [1] [2] [3] Th e etiopathogenesis of osteoma remains controversial. Reported etiologic factors have included trauma, surgery, radiotherapy, chronic infections, heredity, and glandular conditions, such as pituitary dysfunction. 1, [5] [6] [7] [8] Varboncoeur et al suggested that osteomas arise either from an embryonal cartilaginous rest or from a persistent embryologic periosteum. 9 Yamasoba et al proposed that osteoma may be of a congenital nature, based on their reported case of an osteoma that was seen in conjunction with congenital cholesteatoma. 10 Kaplan et al theorized that a combination of trauma and muscle traction may play a role in the development of osteoma. 11 More recently, others have suggested that osteoma is a product of a post-traumatic or postinfl ammatory process. 12, 13 None of our patients had any history of ear surgery, relevant trauma, or glandular dysfunction. Two of our patients had an associated ear infection; one of them (patient 2) had an osteoma in the mastoid antrum and an infection of the middle ear cleft , and the other (patient 6) had an EAC cholesteatoma in addition to her EAC osteoma.
Osteomas of the temporal bone probably develop in preosseous connective tissue, which has a relatively thick subcutaneous layer and a rich blood supply. 5, 14 Osteomas are commonly seen in the paranasal sinuses, but they are rarely found in the temporal bone. 15, 16 Ohhashi et al reported that extracanalicular osteomas of the temporal bone occur twice as oft en in females and that EAC osteomas occur twice as oft en in males. 17 Th eir fi ndings were borne out in this small sample, as such as conductive hearing loss or fullness in the ear can arise if an osteoma grows and a canal obstruction occurs as a result of the osteoma itself or cerumen impaction. 5 Other patients may present with defi nitive pressure symptoms. Van Dellen reported a case in which a mastoid osteoma compressed the posterior fossa structures and caused intracranial complications. 21 Most of the patients in this series were symptomatic-4 of the 5 patients with extracanalicular osteoma and 2 of the 4 with EAC osteoma. Th e 4 patients with extracanalicular osteoma sought treatment for cosmetic reasons; of the 2 with EAC osteoma, one had a conductive hearing loss and other had otic swelling and discharge.
Extracanalicular osteomas of the temporal bone. Extracanalicular osteomas are composed primarily of mature bone. 1, 8, 15, 16 Th ey arise in both syndromic and nonsyndromic settings; for example they infrequently occur as a feature of Gardner syndrome. 22 Most extracanalicular osteomas of the temporal bone occur in young women. 1, 8, [15] [16] [17] Osteomas in the middle ear are extremely rare, as only 23 cases have ever been reported in the English-language literature. 23 When they have occurred, they most commonly arose from the promontory and caused progressive conductive hearing loss, usually from impingement on the ossicular chain. Conductive hearing loss can also be caused by impingement on the tympanic membrane, dislocation of the ossicular chain, and obliteration of the round window. 18, [24] [25] [26] [27] Middle ear osteomas may also arise from the pyramidal eminence, 10 hypotympanum, 25 and lateral semicircular canal. 27 Osteomas of the internal auditory canal are also rare, as only 12 cases have been reported in the world literature. 28, 29 Aff ected patients have exhibited a wide variety of symptoms, including asymmetrical sensorineural hearing loss (progressive or sudden), vertigo, tinnitus, facial nerve palsy, and vestibular dysfunction. 2, 29 Th ere were no cases of middle ear or internal auditory canal osteoma in the present study.
Osteoma of the EAC. Th e prevalence of EAC osteoma among all cases of otologic surgery is estimated to be 0.05%. [3] [4] [5] In most cases, these tumors manifest as a soli- osteoma, including 1 whose tumor was found incidentally during a cortical mastoidectomy, and in 2 of 4 with EAC osteoma. One patient with extracanalicular osteoma refused surgery, and 2 with EAC osteoma were followed with observation.
Indeed, observation is the preferred management strategy for asymptomatic middle ear osteoma. 22, 25 For middle ear osteoma that causes hearing loss, surgical excision is curative. 18 Surgery has remained the treatment of choice for symptomatic internal auditory canal osteoma. 29, 31 Th e type of surgical procedure for internal auditory canal osteoma has varied; both middle cranial fossa and suboccipital approaches have been used, depending on the size and location of the lesion. 28 tary, pedunculated, unilateral bony mass of unknown etiology. 4 Th e main complication of osteoma of the EAC is cholesteatoma, which can undergo accelerated growth in the presence of infl ammation such as otitis externa. [3] [4] [5] In the present study, 1 patient (patient 6) presented with an EAC cholesteatoma.
Treatment. Surgical excision is the treatment of choice for both extracanalicular and EAC osteomas of the temporal bone. Indications for surgery in patients with extracanalicular osteoma include cosmetic disfi gurement, a limitation or loss of hearing function, and a signifi cant rate of tumor growth; surgery may also be appropriate to establish a defi nitive histopathologic diagnosis. 12 Th e surgical procedure entails removal of the tumor at the base where it attaches to the cortical bone. 30 In patients with EAC osteoma, surgery is recommended if a growing osteoma results in ear canal obstruction and/or cholesteatoma. 4, 5 In the present study, excision was performed in 4 of 5 patients with extracanalicular 
